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trench; 

patterning and etching said wiring trench down to the level of the silicon wafer, 
thereby forming a via hole; 

depositing a layer of copper to a thickness sufficient to fill the via hole and to over- 
fill the wiring trench; and 

by means of chemical mechanical polishing, removing copper until said wiring 
trench is just filled and there is no copper on any exposed surface outside the trench, 
thereby forming said damascene structure and whereby said damascene structure is free 
of cracking and peeling. 



REMARKS 

In light of the above amendments, reconsideration of the rejection of all claims is 
respectfully requested. We wish to comment on Examiner Vinh's remarks as follows: 

Overview : 

The present invention teaches a process for preparing a low k film by using PECVD 
wherein chemical vapor deposition is enhanced by the addition of a gaseous plasma 
(typically helium). The novel feature of the invention is that power to the plasma is 
arranged to alternate between a low and a high value several times during the deposition 
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of the same film. Under these conditions, low k films having flat band voltages close to 
ideal (about 2 volts) are obtained. 

Reconsideration is requested of all rejections based on 35 U.S.C. 103: 

Re claims 1, 9, and 14, Examiner has based rejection of these claims on three 
references: 

(1) Huang is cited as teaching application of low and high bias powers to the 
deposition of a low k film. In response to our answer, Examiner concedes that bias power 
is not the same as power to the plasma but argues that claim 1 , as originally written, does 
not exclude application of bias power. We have, accordingly, amended claims 1 , 9, and 
14 to explicitly limit the applied power to power to the plasma. A short excerpt from "The 
Handbook of Thin Film Technology" is included with this response to document the fact 
that bias power is not the same as plasma power. 

(2) Murugesh is cited as teaching alternating steps of depositing the film and then 
heating it because the claim, as originally written, does not exclude the use of an extra 
step between the first and second depositions. We find this argument to be very strange 
indeed. Since there are an infinity of possible steps that our claim does not exclude, 
Examiner is, in effect, arguing that ANY reference that teaches plasma deposition, along 
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with at least one other step, reads on our claim. However, rather than continuing to argue 
the matter, we have amended claim 1 to explicitly state that there are no intervening steps 
between the deposition of the two types of film. 

(3) Cheung et al. are cited as teaching application of low and high power for the 
deposition of a low k film. Examiner argues that, although the high and low power 
depositions were used to form different films, the reference still reads on our claims 
because we teach only that two power levels are successively used for depositing a low 
kfilm. This is incorrect. Our claim 1 reads, in part, as follows: 

"depositing a first layer of low dielectric constant material by means of plasma 
enhanced vapor deposition, at a first level of power applied to only said plasma; 

then, with no intervening steps, depositing a second layer of the low dielectric 
constant material..." 



Since proper antecedent basis has been provided, it is explicit that the second low 
k layer is made of the same material as the first low k layer whereas Cheung use low 
power to deposit black diamond films and high power to deposit FSG films, two different 
materials. 



Additionally, rather than continuing to argue the matter, we have amended claim 1 
explicitly state that there are no intervening steps between the deposition of the two 
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films so all possibility of using different materials is excluded. 

Re claim 8, 13 and 18 , Examiner argues that "...since it is known in the art that 

oxide/low dielectric constant material has a flat band voltage of -1 .82 V it would have 

been obvious to employ a low dielectric constant material having a flat band voltage that 

is less than about -3 V to achieve lower leakage current density.". 

In our response to the first rejection, we stated that "this argument would be valid 
if the independent claims on which each of these claims depend were directed to a method 
for achieving low leakage current density. But said independent claims teach a process 
to form a layer of low k material, a layer of black diamond, and a damascene structure (that 
includes a low k film). Claims 8, 1 3, and 1 8 narrow these claims to a process to form a 
layer of material having a flat band voltage that is less than about -3 V. The fact that an 
invention teaches how to make something that can be imagined but for which there 
previously existed no known process for its manufacture, does not make said process 
obvious.". 

Examiner has nor responded to these arguments. We respectfully request that he 
please do so or, preferably, now allow these claims. 



In conclusion, we again thank Examiner Vinh for his ongoing examination of 



our 
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application. 

Reconsideration and withdrawal of the rejection is respectfully requested. 

Allowance of all Claims is requested. It is also requested that should Examiner Vinh 
lot find that the Claims are now Allowable, he should please call the undersigned Attorney 
at (845)-452-5863 to overcome any problems preventing Allowance. 



Respectfully submitted 



Stephen B. Ackerman #37761 
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VERSION WITH MARKINGS T Q SHOW CHANftFS M Ann 

In the claims: 

Please amend the following claims: 

1. A process for forming a layer of low dielectric constant material having a 
predetermined thickness, comprising: 

depositing a first layer of low dielectric constant material by means of plasma 
enhanced vapor deposition, at a first level of power [level] applied to only said plasma ; 

then, with no intervening steps, depositing a second layer of the low dielectric 
constant material by means of plasma enhanced vapor deposition, at a second power 
level - a PPlied to only said plasma, that is higher than said first power level; and 

repeating the preceding two steps until the predetermined thickness is reached. 

9. A process for depositing a layer of black diamond on a silicon wafer to a 
predetermined thickness, comprising: 

through chemical vapor deposition, from a first gaseous mixture of methyl silane and 
nitrous oxide, enhanced by a helium plasma at a power level to only said plasma that is 
less than about 70 watts, depositing a low power layer of black diamond for about 10 
seconds, thereby forming a layer having a thickness between about 700 and 1,000 



TSMC00-079C 
Angstroms; 

then through chemical vapor deposition, from a second gaseous mixture of methyl 
silane, nitrous oxide, and oxygen, enhanced by a helium plasma at a power level , to only 
said plasma, of between about 70 and 200 watts, depositing onto said low power layer a 
high power layer of black diamond for about 10 seconds, thereby forming a layer having 
a thickness between about 700 and 1 ,000 Angstroms; and 

repeating the preceding two steps until said predetermined thickness is reached. 



1 4. A process for forming a dual damascene structure on a silicon wafer, comprising: 
through chemical vapor deposition, from a first gaseous mixture of methyl silane and 
nitrous oxide, enhanced by a helium plasma at a power level , to only said plasma that is 
less than about 70 watts, depositing a low power layer of black diamond for about 10 
seconds, thereby forming a layer having a thickness between about 700 and 1,000 
Angstroms; 

then through chemical vapor deposition, from a second gaseous mixture of methyl 
silane, nitrous oxide, and oxygen, enhanced by a helium plasma at a power level , to only 
said plasma, of between about 70 and 200 watts, depositing onto said low power layer 
a high power layer of black diamond for about 10 seconds, thereby forming a layer having 
a thickness between about 700 and 1 ,000 Angstroms; 

repeating the preceding two steps until a completed black diamond layer has been 
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formed; 

patterning and etching said completed black diamond layer in order to form a wiring 

trench; 

patterning and etching said wiring trench down to the level of the silicon wafer, 
thereby forming a via hole; 

depositing a layer of copper to a thickness sufficient to fill the via hole and to over- 
fill the wiring trench; and 

by means of chemical mechanical polishing, removing copper until said wiring 
trench is just filled and there is no copper on any exposed surface outside the trench, 
thereby forming said damascene structure and whereby said damascene structure is free 
of cracking and peeling. 
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